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polypeptide containing an amino acid sequence of formula I ^ * h • ^ 

or a seqeunce which is deficient in or replaced with one or 

several amino acids or to which one or several amino acids 

are added in the amino aid sequence and bringing about 
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biodegradability and biocompatibility. The gene is obtained 

by cloning a chromosome DNA library prepared from a 

chromosome DNA of Aeromonas caviae A FA440 strain by 

the use of a probe. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 



26.07.1999 



rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 

[Patent number] 3062459 

[Date of registration] 28.04.2000 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



09) B*m&9fff (jp) 



02) & m & ^ m ^) 



#^¥10-108682 

(43)^080 sp^lO*P (1998) 4 ^280 



(51)Int.a. e StBiJIE^ F I 

C12N 15/09 ZNA C12N 15/00 ZNAA 

C0 7H 21/04 C0 7H 21/04 B 



C12N 1/21 






CI 2N 


1/21 




9/88 








9/88 




C 1 2 P 7/62 






C12P 


7/62 










^«®»12 OL (£25 H) 




(21)ffiM## 


&m¥9- 199979 




(71) USA 


000006792 




(22)fcbJS0 


¥Jf£ 9 ¥(1997)7;! 250 




(72)S6l«# 


mm @m 




(31)«5at*36S^ 


!f?H¥8 -214509 










(32)«ifc0 


¥ 8 (1996) 8 £140 






P3 




(33)ff&«£3gS 


0* (JP) 






^Sift*P3t*j£JR2#l^ 
1*3 










(74)ftSA 
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fa******-, mmkz-*^ 

<k. ^ite^co±aau:T3Sic#s-r-5>^--^> , j-7 J 
-;h> mife^'jxx^^^^ite^xiiite^^ 

J3#U #£;H6iS*1&A^7KUx;^A,£jSSrt.5:: 



(2) 



ttmW- 10-108682 



[if**i ] E«tt2-es**i47 mmxiz 

[It** 2 ] gB?J#^ 1T*SS ti £i£&IB*iJ *^4;7K 
■Jxx-rjuSAiMHae*. 

[IS** 3 ] IS** 1 XI* 2 EKO)* U IXtJH^ 

i-mmxizv ho 

[IS** 4 ] tKU xx^;i,m$B*ite^-(B±3fclc??: 

8**1473 ; iEJllS 3 - KtS D N A Wtt 
fc*R#«3B«<D»e**«*-fe* ho 

[if** 5 ] tk u xx^ium*B*jie^a>±ai=# 

8**i4«IE«SWt©-(?t4»#a3Ellfl)a6 
ttSLttv ho 

[It** 6 ] tKU xxfJU^BSlfi^TSirS 
^>'J~f-f>y7l/-A^ iB*«J#-£§-6T? 

i*^i475 -/ i£iE*»JXf*i£7 5 y MBMicfci^r 1 e 

E»it^ i/'fJb-Co At K7^- tfStt*tfc 

»*«3EKa>iie**a*-b'V ho 
[IS** 7 ] tK »J xx^m^BJKte^OTSti::?? 

^■»Rrt-tr^ ho 

[It** 8 ] at** 1 £ L < f* 2 taSCDTK 'J iXfll 
£j*Bf?tiSe^XlctIf ** 3-7 0H vf 1 BfcflBK 

[»** 9 ] If** 8 CHatt**.* * * - IC £ o T 

M#«1 0] SS**9tBtM>f&HiE«i*£te%[ria 

*»a 'J xXTJUOaUfc&tt. 

[81**1 1] ^'JXXf^s *5tl : 

] 

R 

! 

HO-CH-CH 2 -C00H 

(RI***H^-Xf*aiR»i -4(©7^;H$8 
"To ) l?***i43-t Ka+i/7;i/*>B0)«IS* 
T?fc6IS**i otBKc07K'jxx^;K7)Sii*;io 

[IS**1 2] #'Jxxf^ #"J (3-t KP* 

A&S£<*-e&£af**i OEItatfyxx-rJuaWB 



[36Wa)»JfflfciftlS] 
[000 1 ] 

[0 0 0 2] 

[ft*tf>t£ffr] f&£<a>a£^let. 7KU-3-tKa* 
v^U— h ( P(3HB) ) ££^J&L. x*jl,*— 0>K" 

4o a£1M*rtfr&«ttiLfc P(3HB) li. 180°C^Jg(c 
^7Xfy*fcLT4l**it^4. Sfc. P(3H 

[0003] jfi^ 3-t KP*i/^l/- h(3HB) <k 
3-t Ka*^**y x— h(3HH) ifl)2*#*l* 
.K'jxxf^ P (3HB-co-3HH) i3«J:tf *<0Biti£!=oi/* 
T\ BB#rt<«i:**U fr<h:^l£. «Bfl¥5-93049-5§- 

4*«*5 <fc t/»BB¥7-265065*^«I= **i **vB« * *iT 
I**. C*L£>(7>^$g(7) P (3HB-co-3HH) ^S^ftCOSSit 
±oty*j8tU=7XP^tX-4tex (Aeromo 
nas caviae) £fflL>T*- U>T >8^>t U— ^f-OUfrfc 
^g*£j£-f 6 4> £o «R±fL^ P (3HB-co-3HH) 

A<«Tr4fcfti:, SSttttK^Wttitty. &£5tt£ 

\z^jXlX.'t*£ Z^ktfiW *>frlz£*lXl*Z> (Y. Doi, S. 
Kitamura, H. Abe, Macromolecules 28, 4822-4823 (1 
995)) o LfrLtttfg* »BB s F5-93049-*^ffla3«*:i;» 
Bfl3jL7-265065^^ttlcEK0)!!ia*aT?tt. *U iXf 

;uix* (Kjaa^naftrto^uxxT-^u^a) jmki* 

t=tf>. P (3HB-co-3HH) *«*#'J xXxJU**4R*-C£ 
[0 0 0 4] 

[*»tf»»LJ:5i:t4B!i] **fllltt* tK'JxXt 
[0 0 0 5] 
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y ■? u- acd i*"r*Lfr-*x \tmis £ x * £ -tt- <s> - 1 1= 
[0006] -ffc;b*>. is^j#^-2r*a^ti 

[0 0O7] *#gB£|i, HflfBTK'JxX^JUm^ 

:7>y — -r -r u— A(DL^tt^-*<t *^t;iSe 
^>U— r-f >y?U-A<t LTIi. SH?iJ#^-4-r?a^ 
^DTffiicfffi^**— ^>u— -r-r >v*^u— A<t l 

Tl*. iE^J#-^6-t?S^^§7 5/^@E^JX[il^T5y 
MBMlcfcl^T 1 S L < fif&«0>7 £ J a« 
*L<l*ft*a**l/!:iBW**^ iy^b-CoAtK 

^ * —Bait* t &-r#u K* 3 — K-T * D N 
[coos] *«wa>7K';xx7-;uK*B*a 
y MKWi=is^-c iisi< i*mo>7 5 y ssic**. 

K3^/Kuxx-T;um$gtt**-r«H 

[0 0 0 9] ££>IC TOEtK'JXX-t-^S^ 

lttlBXttWBIS««*4^ htfcfcMft** 

[0 0 10] *J£B£li. mtB»KIEtt«£tt* 

l=**U »6*i**«^^7K'Jxx-TjuS«fl»-r4 

xx^;u<hLT(i. (HaJi* *4i : 
[001 1 ] 
[lb 2] 

R 

i 

HO-CH-CHz-COOH 

[0012] {Ritfcmmttitmm&i ~*o)7j\,* 

&fi£f* (fljx.fi* tK'J (3-tKP*y^fU-h- 
3-fc KP*V^*trV X- h) ^^A^M^tiO 



[0 0 13] 

(1) 7K'JxxfJHdB*ilfi^©*a-->y 
**W(D7K'Jxx-T;u«*BiRiae^-l*, 7iPW 
■ l=H"r**±«BO)li«*^&»JBI**t*. **\ #'Jx 

ftJW£« ®4*<t LTtt. «xJi7xp^-j-x • ^tf 
x (Aeromonas caviae) £<^l-f btt'So 
[0 0 14] *fe#DN A<DiB»l*^*Q<D*a*ffll*£ 

n^A;£ (Currnt Protocols in Molecular Biology, 1 
#, 2.4.3 M, John Wiley &;Sons tbffi. 1994*P) mz 
*y*fe*DNA*Bffl-r*. 

[001 s] ±Eo>*aiCcky»t>*i/i:DNA*aa& 

ftJIEifm (1Mx(iSau3AK BamHk BglllH) -Cffl»»» 

W-*K'J>K1b-r*o dJfcSMBB* («x.tfBamHL B 
gill tMLfc^^-i:7^^-va>Jff 

[OOI 6] "<£*-fC[i. *S±«&±»^a#ffl{Ciifll 

LTI*. #J*_liEMBL3 . M13 . Agt11»*«* 
IfbtU ^7X5 K-<^* — tLTI*. ffJ^lipBR322. 
pUC18 % pBluescript II (STRATAGENEttfi) mtfmf* 
fob* *M-V>/<^;UX ■ ^nfxfe^2l 

[0017] DN ARtft***— Ktt£*»B*1i-* 
iCli. ^ft(DDN A*)JJ— tf*fflL^ p ■€* Lt, DNA 

[0 0 18] S^«±«llCffl«5L^<^^-*#A-r^lC 
I*. ^ttOAJilCcfcyfr?^^*^**. Viz-li* m± 
«±«lA<*HHa)»$l**;U*>^ AS (Lederberg, E. M. 

etal. , J. Bacterid. 119, 1072(1974)) -^>xu^ HQ* 
U~va>S (Current Protocols in Molecular Biolo 
gy. 1*. 1.8.4 1, 19944?) &Um?Z^ttfV£. 
i±94»)!i<77-vDN A<0»^li-f >tf hn • 

(Current Protocols in Molecular Biolo 
gy, 1#. 5.7.1 M, 1994^) *$Sffl-r*-i:A <- e* 

(Gigapack II ; STRATAGENE *±SiSS) SfflL^ftCi:* 

[0019] ;^ic % rip^tx ■ ^-vexcDTKgxx 
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icoi^ti*. mzttmmfr<n*jO)tf%\z>*ixi^z> (Peop 

les, 0. P. and Sinskey. A. J. . J. Biol . Chem. , 264, 15 
293 (1989) ; Huisman, G.W. etal., J. Biol . Chem. , 26 
6, 2191 (1991) ; Pieper.U. etal., FEMS Microbiol . L 
ett. . 96, 73(1 992) te) 0 fct% Z *i (fl 7 5 / StiE 

145' -CC (C/G) CC (C/G) TGGATCAA (T/C) AAGT (T/A) (T/C) TA (T 
/OATC-3* (IB3fiJ#-»7) , &tf5*-(G/C)AGCCA(G/C)GC 
(G/C) GTCCA (A/G) TC (G/C) GGCCACCA-3* (iB*iJ#-S§- 8 ) T* 

[0020] ctt^a^yzf:*^ u^-^ K^^7-f7- 

LTtK'J ^ ^— tfjl£SJkJ£ (P C R ; Molecular Clonin 
g, 2#, 14. 2H. 1989^) £*t5o fit, PCRlc£ 

[0021] ^(0«»ifiBIRW-*i«a<i:Ka!*ffl 
IvcWItU iWEifefetfcDNA^ ^'J-*63P = 
— y -tf—va >£1t5 (Currnt Protocols i 
n Molecular Biology, 1^, 6.0.3 I, 199430 . 

[00 22] =] □ /W T?'J y-r-tz— va XCJ; ljx 
* 'J-->y**ifc*BI^67;i/* U a (Currnt Pro 
tocols in Molecular Biology, 1#, 1. 6. 1H, 1994^) 
|:J:ot^5 K*EIJ|R-r*c:i:lcJ: y. tK'JxXt 

[0 0 2 3] ±EDNA»tf<Btt*BBMG>ftffil*. 
*ft. ft (Molecular Cloning, 2#, 13. 

3M. 1989*£) SflCcfcoTfrdC^tf-C*. SSIB^JS 
ft»«f«a. «x.l*373A-DNA v-^x>+J— (Applie 
d Biosystemstt) ^£/81*T*t? - *<-C#<i>o 

[0 0 2 4] lc**BH«)7KUxx«r;ua$» 

iRae^ttatRw*. B«»#2i=BHtfi*i=J:y=i 

BBy. 75y80)^<o*M:ouT^ft, ML f*ln* 

»#2-(?aS*i475/»S3- Kt«*»E««to 

[0 0 2 5] fc*L ±B**»0>fc»l*. tt*DO)flSttft 
#&2£Hi^$&:£ft (Current Protocols in Molecular Bio 
logy 1*. 8.1.1 H, 1994^) lUyMt^Ci^ 
^-5o _hE*ftl=«ky*»EM^a3ES*tfc*l** ft* 
^J&IC^oT. X(*Sfefe{*DN A LfcPCRS 

P-^LT/W ^'J4r-fX***z4:l=J:y % *$gSJ1 



[0026] (2) JBKeattaffH 
i=ii*r**±+i=»A-r*c4:i=*y»6*L*. «± 

mnmm. cos ate. choimmmki:^ 
[0027] Tju*yy*x«i=«r«»afe*. v^- 
n^i*. **5B<Dtt»K.*DNAA<»?i±*-eaaa« 

£RK2^SS®;S£*-f £pLA2917(ATCC 37355) . fc£lN 
f*RSF10101t^4B^*^-r^pJRD215(ATCC 37533) ««< 

[0028] Zfa=E— $ — t LTf£. + 
^C^foHl^^ft^m^T^cfcl^ MX-\ts trp ^ 
P^E— £ — % lac ^P^E— . PL ^P^E— , P 
r ^p^e-^-. Tlzfn^-Z-Uk'OXmm&ZPT- 

^j*DN A<DmX?5mt LXlt. M7L\t*)l>isOMK 
4 ^>$-ffll x £>2Jft (Current Protocols in Molecular 
Biology, 1#, 1.8.1H. 1994^) „ xu^hP/Kl^— 
V3>S (Current Protocols in Molecul arBiology, 1 
1.8.4 I, 1994*f) Wtfmif £>*iZ>o 

[0029] ltjbi*«**i*» 

#]*tfYEp13 . YCp50»*<#lf ^ 
P^E— £ — <h LXit. Mz-\tga\ 1 -Ju=£ — *l—^ gal 

A(7)^A^;±i: LT(*. «5tl«x u^7 h p v a > 
ft (Methods. Enzymo I. , 194, 182-187 (1990) ) , X7iP 
?7Xhll (Proc. Natl. Acad. Sci. USA, 84, 1929-1933(19 
78)). RKUfOAS (J. Bacterid. . 153, 163-168(198 
3)) &tt«. 
[0 0 3 0] IMSiitLtfflL^ii^!^ S§S 
^^7^ — i: LT^I^tfpcDNAk pcDNAI/Amp (-O^hP 

>ft. y>K*;us/^Aft**<*if e»*t*o 

[00 3 1] ::t\ mTlBCOcfc d (cLT;*^^ tttc^S 

^*> % TKyxx^juMftBRJieTf*. m-^^p^E- 
>-«*©XETlc>«:< it 2 WOR F tict 
'<P>^ff^/^JcLTL^^ 0 
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[0 0 3 2] 7KUxx^;uS-&P*iafe^a)±aaic(^a 

ORF^l^T TORF3J tl^5 Q ORF1I1 Bt*P^ 

tk i j x x =f jmd mm i ^ m & i*tk u x x ;u 

±^filtSiie^^^O<tS^^^o OR F 314. 

/K'jxxf / >f;i,-c o A t 

* — tf (We (R) -fiR«i^^-CoAt 

~tf) *a-K**«e*a>*a>-e**cfc*B&*M= 

Ltz 0 

[0 0 3 3] *3£fET?(4. HI 1 d^-fcfcdlC. 
fRtt (01 (1) l=fcl*T r-35/-10j ^5^) s tKUx 
X^UM^Ufftiae 1 ?-. ORF 1 O R F 3 S^fcEc 
oRI©f^^^P-->^Lfc (01(1) ) o 
EE32£-f £ 0 

[0 0 3 4] *C, EE32lCj3lvCORF 1 XliORF 

C<t !::<*: y. ?K ij xxf SfiSJ: < 4St -6 C t 
[0 0 3 5] EE32*. *a*lJ»fi«i: O F R 1 <DHR 

mNV^OII. WOFRlfl>«l»jh«lfciKUi 

*^m*B*«e*©BRBtt«*fca>Bi::*ft*h 
mmmmsgwi »tt*»Au Bgiii wyoRFi* 

(B1 (2) ) o Cft^HttlcLT* tKUxx 
T-;u«*B3IHie^<DBRffih«J«i: o R F 3 t ©IBlc 
SIKBiftBamHI««*»A BamHItoJll::^ L J O R F 3 
£*fc£t*6 (01 (3) ) o 

[0036] ORFU{/ORF3Mtm^« 
\Zl£ % EE32|:iOl^T. ±SBOR F 1 StfOR F 3 
**1*S»ft*W**T*.f*cfcl* (01 (4) ) o « 

(Currnt Protocols in Molecular Biology, 
1#. 8.1.1 M. 199450 ir^oT^A-r^z^^Ti^ 

[0 0 3 7] ^<D£5lZLTm**ltz**l?*l(Di&m=?- 
9tm**v mE««RT*«:^5^5 K (0iJ*l4pJ 
RD215 (ATCC 37533)) |z»A U *§£*l*:ffl»*.'<? * 
— Zmi^T. 7;l/*'J^X-a-hP77X (Alcali 
genes eutrophus) • PHB-4 *fc (DSM541) (tK'J xxfJl/ 
$ttft£JMft) *»HR»T*. »RI£*ft£ LTI** 

[0 0 3 8] (3) 7K'Jxx^;u^Sit 
*°yxx^JK7)§a£l4. **ffl(Dflmi£»i**tt*T?tt 



[0 0 3 9] TJU^'J^XHlzB-r-Sft^ttXttS/o. 
(0 5 *0)^r*t^ Lfc»i6. {N*.l£B*B£0. 01 

[0040] mmm*m±too>mm\zi&mT*&Vs * 
TKyxx^u^rt^JBft^fts^^-efey. *a>#] 

£LTI4. flJiltf^Ha — X. h — X. X^P — 

X, h-X^(D^7Kib^3!)<^lf ^,H^o *fc, KIR 
ft2U±4>»BBB*K£BXBfcr«::£: %»:<**«• 
Jft%ft2^±OABSHit«gR^ LTI4. a — >Sk *s: 

a. 89;*. JS»XI4*»fc 

ffl035«aB. ML ^pe*>SL ?*>B* "O* 

B. *u-f>B* /N%5f>i, yyu>S8, yy-;u 
b^ l < ii 5 ij x^ >Mm<Dmmmx.\t z *t & Bi*Ba> 

[00 4 1] S*aS£LTI4* ^J^I47>^-T. *<b 
*X. 3->X7*-;?iJ4j-*ft<*ff *4x£o ftBtt 

fcLrr*. >Ba-* 'J*** u>b*-*u 

[0 0 4 2] a*BaJftBtt£fa&ffnftit 
B) ft?o ttB*l** *f7>fyX 7>ei/'JX ^ 
fit, SS-f £ c £ |c«fc y tKU xx^ju* 

[0 0 4 3] Wll©7Dt-*-t«i\fcMK^ 

\£)\,-&-D-T*15=?V htf^y vK (IPTG) . ^> 
K-JUT ^ U ( I AA) « * igifeic asm* Set A<T* * 

[0 0 4 4] B««B«B±^LT»6ti«:IIKIEIft(* 
J«itl>lStfei: LT(4, «^I4RPMI-1640 , DMEMtgtfe 

6tL4. JftSl*. il«5%C02^ftT. 30-37 0 C"X!14 

[0 0 4 5] *^B^lCfcLNT. TKUXXT-iUOBBttfi! 
slircfcoTJ^MKJft^Smtf). SB**** LfcflL 
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SL, ftiJ»-r«^i:lCcfcoT/K'jxXT-;uStta-r*. 
ix > $ y — ;u £ *n *_ r tK y x x ^ ;u £ ftR £ -tt £ 0 

[0 0 4 6] ^^^fcTKUXX^^^gW^t^T*^^ 

c£<D«BI*. «ittf*rx^ p-7 Kf=? ? 

«Bft#»SWSl=J:y*T3. MBClfi^ttrx 
a^x ■ *t Ififr 6»* Lfc*'J ixf ;H*»* 

il : 
[00 4 7] 

[lb 3] 

R 

I 

HO-CH-CHz-COOH 

[0048] ( Rl4**IB-7-XI*a*a 1 ~ 4 0)7 JU* 

tf#U (3-t KP*^f U-h-3-t KP4^ 
Wi- h) ^ (P(3HB-co-3HH) ) « 

fiP(3HB-co-3HH) S«tf>rB3b*r££"r Z>m± £tk 

[0 0 4 9] ft*ri*. 7K»J-3-t KP + v^f U- 
h ( P(3HB) ) fc*LM*7KU (3-tKP+y^b- 
h-3-tKP*y/Wl/-H ^>*A#S^(*(P 
(3HB-co-3HV)) a>»aai=OL^TWS6. Kl**<fc**i# 

[0 0 5 0] ft«»6(D3-t KP+^Wi-h 

** u v-mizm A-r « z t i=* or *»fc«*«*T*- 

fflt^fc«E*<©P(3HB-co-3HH) Sag?i (ttM'P 5-93049-^^ 
a*J«fet/«Ba¥7-265065#^«) rtt. tK'Jxx^;UO 

[005 1 ] CtbdttU *SPj^l*P(3HB-co-3HH) * 
Md#yxx^;L,£H*l¥r£a*&cfcj&<r#* 0 ± 

Lr*Jffl-r«ci:35<r**o Sfc. 
**M^ite?-*fflL^rP(3HB-co-3HH) *I&*UiX 

^ ;u»±**£W»r * c t tr # * 0 

[0 0 5 2] 

[SU5£#J] islT* SMi«l=*y**W*aF6irJM»Wl= 



fitOir, 7ia^tX'^ei^fe)*DNA7^^ 

[0053] riPm-^exFAAAOftSIO 
Oml OLB^ife ( 1 — X hX^F-X. 0. 5 % h U rf h 
0.5 %fflbtMJOA, 0.1 %^/Up — X. P H7. 
5 ) 30°CriSffii§«L*:&. *fl:'N*-tf-?*>;W h U 
^^UTV^E — (Currnt Protocols in Molecula 
r Biology, 2. 4. 3. H. 1994*p; John Wiley &; Sons 

UK) l=«fey«fe#DNAS»fc. 

[0054] #^>ttfc^fe<*DN A^^iKPmSau3AlTi 
SP»»»Lfco *f:^^-^7X= Klzol^Tfi, P 
X£ K^*-T*fe£pLA2917(ATCC37355) £ttfflLfc. 
ca>?o*5 K**PMHRBglll r«KL. Ky>Bfls 
ffi9 (Molecular Cloning, 1#, 5.7.2 H, 1989^; Col 
d Spring Harbar Laboratory UJK) &DkLfctiL D N 

a y #-tf*fflut»ft*DN a taas 

[005 5] ^0igDNAR)i$fflt^-f>tfKP' 
i\»j>T— islstffe (Currnt Protocols in Molecular Bi 
ology.1*. 5.7.2 H, 1994*) lr<fe or*fli8S17-1 

*SiRKSL. riPW'^ex^DNA 

[0 0 5 6] ;^|C, 7XP^tX-+-VtfXfl)7K , JxX 
f««lfflfi*Mt?D N ARJtJ§5fc«)fl)?P 

-^*B»Lfc. z*i*ri=*o&*trt^*»«a)7Kyx 
x^jum^Pfftcor £ y i£is?"jr <fc < fiWFSttr i** 2 

5E L r 5' -CC (C/G) CC (C/G) TGGATCAA (T/C) AAGT (T/A) (T/C) 
TA(T/C)ATC-3' (K^J#^7) . - (G/C) AGCCA (G/ 

C) GC (G/C) GTCCA (A/G) TC (G/C) GGCCACCA-3' (£$IJ«4- 
8) tSS^aigot'Ja^^ L/tf KS&SL 

[0057] ZtL&a>^-U P**^ U*^ K£^*f V — 
fcU 7XP^'^ei(0*6*DNA$SSt 

Lfc p c R?£ir<fc ot#'J xx^um^P^isfc^Sfl 
»itBLfcc PCRIt 94°cr*308\ 50°cr*30«?Sr/72 

°cT-$Q®<Dfrm$: 1 -tf->r^;u<t it c^$30tr>r^;ufT 
ofco ca)fflj^ii*iKH*DiG dna a»+^ h (^-y 

[0058] ib^^P-^SfflL^TTXP^tX' 
tfx^feftD NA7^f^7 iJ-^b3PX-/W ^ 

y ^ ^ Hf- > 3 >a ix o r *° y x x t- 
ii^bTj^ y^ix^or^xs K^iniiix-r^c^ 

f; 0 CO)®Ttt(7>Bglll-EcoRI Br>tJxo^rif>#-}ilc 
«fcot8SEMS»3ILfco *0)8i, i£^i^9X[i 
10r«**L*3. 2kbp©fM-(D^SiS^J7b<;*^*tuf-o 



(7) 



ttfflW- 10-1 0868 2 



[0059] £ 5>ix. ccD^IB^jfroi^rffilBitt^ 
£fro*:J8S. ^a>3.2kbpa)tt*BEWO) + l=tt. SB^JS 
#1 ■e«**t**aaiBM(l785bp)*^t;*uxx7 : JU« 

[0060] ia^j#-^9Xi*io-es*j»x^^SiB 

M**t*Brfri:fc^t, ±E1 785bp(7> i££i£*iJ 0) T3S 
rc«-r*405bp <7)iSfc^ (ORF3) &l/fc¥**$S1I 
ML afei/ic±gfEr=sa-T4354bp ^ite^ (OR F 1 ) 
»o««HflifB«*HSLfc. orf 1 <7>ig&iE*ij£iB 

MM 3. OR F 1 |=«fcy =i- K**t*7'5yttE5iJ* 
E»f^4l:, ORF30gSWJ^Ji§5, OR 
F3i:j:y=i- K£ft&7 5/ISB^J£ffi^J«-5§-6l::;S 
"To ORFattTK'Jxx^fji/^rtirBB-^-r* 
iy -f ;u-Co At -tr£a— KtSiBfi^O)* 

fit, ORF3(Cj:y=]— h^^7 5 ^ 
M**"r*#y<^ K4<xy-f^-CoAt K^* — 
■tfStt* ftlx (R) -SSfti/^-CoAtK7^ 

B«f=fiL^T. JBSHWfW*!** 1 ~383 iltfey, 
C¥»l&f8«l*!B3010~31 87§ g r fe 6 . 

[0061] immm 2 3 7 u ■ 3.— boy 

*mitB*s*ifc»iimw, orfi. tkux 
x^;u«^B*iie*. o r f 3 &tfi«itttflM** 

fcBgl 1 1-EcoRI ©r*<7)Bgl I IS5{i£EcoRI U — 
rEcoRlffiffit L. 3.2kbp<7)EcoRI-EcoRIBJrtf- (EE3 2 

+ r*SpJteft^X 5 KpJRD215(ATCC37533) [c«A 

hP?rXPHB-4 4* (DSM541) OKU xx^i^fittBfcil 

[0 0 6 2] -ffc^. :Mft^^7X5 K* 

ffli*r*»BSl7-l ***<b*;ui/'5Aafc«feoT^H 

□ 3?rXPHB-4 tt$LBJ&Jfe1.5ml 4a % 30°cr$t«Ja« 
U *fc?*i4>JftB»0.1nlftXfrU 30°cr 4B#fcliS 
SLfco C^BK^^MBFl^ife (0.9 % U > 
Bx-J-HJ^A* 0. 15%U>K-*U^A. 0.05%i£<b 
7^-^, 0.5 %o;u^ I — X. 1.5 %B3i. 0.3m 
g/ml*^-V>Tv» l=B*U 30°CT?5 0«Lf: fl 

[0063] a«?i*M*fl)?7X5 Ka<7;uauy 

*X ■ ZL- hP^TXPHB-4 ttfCfe^^^^^^li-V-f 
5/>»1t**-rcfc^6. MBFB»**±rii»Lfc 
3Q^— I4T;U* UWX ■ a-hP7rXiHfifi«: 



rfc£ 0 ^fl)t^bii0)3az-Sf(tL, r;u*'J 

WX-a-hP77XAC32^ (IsJLT. AC32ft 
fcW-K) *»fc. fcifc* AC3 2ttl*, XjRttWR^Hl 
x¥Xfttt««XRfr^ FERM P- 15786£ Lr»KS*i 

[0 0 6 4] *«bl^fiJU-'ja**^ K£ffll*fcB 
(Currnt Protocolsin Molecular Biolo 
gy.1», 8.1.1 H, 199450 [:J:otEE32i^ 

oRFiae?-a)i»»=**t-?*iiwB»*Bgiii «m&£ 

WAU Bglll-Bglll ®K£X*:£i£Z>^tlz£.<z>XO 
RF1»fiW**LfclfHtML. ^XSKpJRD 
215 lc»ALfco COiM^XS K*flll*T. -bSE 
0)g§ei^i:iot7J^ 'J^X ■a-hP77X 
PHB-4 tttMKHLfe. «&ftfe»IUE£{*£* BIT 
AC 3 2 ltt£n?,5« 

[0 0 6 5] »fiSS»«Bai:«fcoTEE3 
2|ift*^OR F 3iie^<7)HtI^lC^^-?tL»IISK*Ba 
mHlttttSWAU BamHI-BamHI Brtf-££^ C t \Z 
J: o t O R F 3ig£^m Lfc^Sitl! L, ^X 
5 KpJRD215 KffALfco :MM^7X5 K*fl!l* 

r. ±aa>»*eaai=«fcoTT;u* • zl- k 

p^tXPHB-4 tt^UKJftLfco ^^>*t/=fl^Sie*{* 

OTAC3 2 3ii:^o 
[OO 6 6] mfltlC* EE3 2gr^(^ORF 1 igfe 1 ? 1 
OIB*l=**t**l«llBB*RKlll ORF3iS<£ 
*01»*l=**i**t»(IBB*BainHI»tt*»A U Bgl 1 1 
-Bg 1 1 1 ©t * * BamH I -BamH IBf>i**5te*1*-5^fcl:: 
cfcotORF! ae^fecktfO R F 3fie^3b<ftlC** 
Lfc:»r*£^SU ^7X5 KpJRD215 |C»AL*= 0 - 

t7^'J^X - a- hP?rXPHB-4 «fc£»KIEB 
Lfco »&*tfc»JIR«M**. JUT A C 3 2 1 3fttm 

-So 

[0067] St>(C. EE32^$i^<i:L, PCR 

IE*«tt«*i:a)IBlc»ALfc 0 PCRIt 5' -AGTTCCC 
GCCTCGGGTGTGGGTGAA-3' (EW#^11) <fc t/5' -GGCATAT 
GCGCTCATGCGGCGTCCT-3' (EW»-^12) Zzf^-fv-t L 
X. 94°C-C30^. 55°C-t?30«?Rt;72 o C-ri60«?c7)J5JS*1 

[0068] C0)DN AKftS?7X5 KpJRD215 
AL. ib^f:i^^7X5 K^ffiL>T. ±3^0)^ 
(£35*1=* or 7 ;U* iJV*X - 3.— hP?TXPHB-4 

[0069] CHSfiff]3] 7^*UWX i-hP7 
7^»JHiJ»*i: * 4#U xxf 

7^*'jy*X'X-hP77^H16», PHB-4 



(8) t$P*fl¥ 1 0 - 1 O 8 6 8 2 



AC32ft, AC321ft, AC3 23^ A C 3 
2 1 3**. AC 2 9**£. ^tl^^U 95ml<7)MBi&tfe 
(0.9 %U h'JOA, 0. 15%'J >g£-;b 

A. 0.05%^kT>^B-OA) \zim\0>l 

hU^A*Hlitfc**l=«BL. SP^X^*. 30 
°C-C!JgSLfco AC32ft, AC32lft, AC323 
4*. AC321 3Ml/AC29»[:OL^Ii^t7>f 
5/>*0.2g/LO>aflE-e**S-frfco 12BML 24B#ISk 36 

* HJ^A£j$*DL*0O (^^>»th>J^A(D8a 
ADg0.5g) . 72B*IB**Lfc. 

[007 0] H16», jBilfA C 3 2 1 3«l=OlvCI* 
±a&0>MBJ§»lz 1 %3*-'J — A*. 3 — > 

*-&tM*^-U-f VMSiP^fc»*I=«ML. ISP? 
7X3*. 30°CT*72B#fe1tS^Lfco fcfc. AC3 2 1 3 

[007 1] H16», AC32ft, AC32lft, A 
C3 23fc A C 3 2 1 3 tt(COl^Tf£-h£li0)M Bi§tfe 
lciml(D1 hUOA^iJD^fcJSifelCtiS 
L„ «P?^X=i4u 30°CT?J**Lfco ftfc. AC 3 2 
«U AC321ft, AC3 2 3«U S(/AC3 213^ 



■e«**1i:fc 0 12B#PffU 24E$r«1„ 36Bf Pal & 1/48^1 

('N^Vgt:?- h'J^A^MO. 5g) . 728#r B 1 

[0 0 7 2] aib#W=J:oTHtt*B!ttU 

f: a tt«M(*10~30mglc 2ml * 

(15:85) <b: 2ml<D^Pa*;UA£^A0LT^;£L. 10 
0 °Ct?140 »ft1iDj»"T*^i:lCcfcy. ift^'jxxf 

hy5^l*»*«W*Hf«GC-14A. ^fcf^'J-rt^AI* 
G L-9--f x>x*±gNEUTRA BOND-1 (*^A*25rrw * 
7Ap^S0.25mm. &KJ90. 4 fj m) £ffll^o 
f*. *D36£fi100 0 C^t>8°C/^OilJfC^;aLf-o » 
6Jh.fcfil*Sl, 52. fed;i;$3i:^to 
[0 0 7 3] 

[51] 



H16 

PHB-4 

AC32 

AC321 

AC323 

AC3213 

AC29 



3.00 
0.80 
0.99 
2.85 
2.85 
3.64 
3.20 



86 
0 

33 
92 
92 
96 
94 



100 

78 
87 
88 
85 
92 



23 
13 
12 
15 
8 



3HB : 3-tKP^fl/-K 3HH : 3-t Kn^W^x- h 



[0 0 7 4] 



[$2] 

52 ffljj^t^^i/^viJtfiHWfcL^U^x/Ufr* 





H9W 




1 igVx.ZrrJUB& 
3HB 3HH 


Hi6 


4.27 


79 


100 0 




3.57 


81 


100 0 




4.13 


79 


100 0 




4.06 


82 


100 0 


AC3213 ^Sft 


3.54 
3.60 
3.58 
2.22 


76 
77 
81 
70 


96 4 

95 5 

96 4 
96 4 



3HB : 3-kKD*«/^fl/-K 3HH : 3-fcKn*J/^4P*-/Ji— h 



[0 0 7 5] 



[53] 



(9) 
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3HB 3HV 




H16 


2.50 


60 


50 


50 


0 


AC32 


0.77 


7 


30 


67 


5 


AC321 


1.67 


55 


46 


52 


2 


AC323 


1.27 


40 


48 


45 


7 


AC3213 


2.76 


67 


44 


48 


8 



3HB : 3-tKP^^^fl / -h, 3HV : 3 -fc: Kn#W<U U— h 
3HHp: 



[0076] t-vz^summmt uf=«^. suc^ 

H 1 6«5-CI4tK'J 

U £ 0 ZftliH 1 6*C0<rra*K'JXXT- 
JUm£B£ffil*Sf?tI&6 03HH 

yi-h) SSiafti^tfc^c ^tK'Jxxt 
;u$*ffi*«»T?ft* p H B-4*-CI*JC««ft«»C J:o 

tfxi*(D*'J XXf ;H^B*«fiT E E 3 2 
^S?Alf:AC3 2^li3HH + 
✓s^+f/x— h) »*22^Jl/%a)7KU (3-tKP^v 
Tf^U— I — 3tFa^Wi-h) 
S^rft (P (3HB-co-3HH) ) ^K&Sttma&fc U 33MS 

[007 7] ^^JX % AC321ft, AC323HI, A 
C 3 2 1 3#reiS3 H H#l£12~15^;U%<7)P(3HB-co-3 
HH) £92~96SM%^®U O R F 1 ORF3 

[0 0 7 8] WALfcjKUx^T-;u«*»ilHte 

- ZL— hP?7X£*<at<7>lCg&L*:AC 2 9#re 
4,. 94mM%tf>P(3HB-co-3HH) $i»L, &3feam£:£ 

[0 0 7 9] S^jtK'J XX^HlX^DSl^A C 3 2 1 3 

<Z>P(3HB-co-3HH) £76~81Mfi%S» Lfco MM»i:ft 

L T 4i 3 H H #m 4 ^E;U%C0P (3HB-CO-3HH) £70MM% 
T?SSLfc, »tt«r(?**H1 6»ttCflO»frT-C#'J 

[0080] fcfc. 7XP^tX-4rttfXFA440 
»-ei*. /<;U5 LT8MM%<7)P(3HB- 
co-3HH) *»a-r«ztA<*$*tt-CL^* (WHW7-26 

LT96Sm%0)P(3HB-co-3HH) tf. *fc«rf>TfifflliT?fc 
LT76-81««%0>P (3HB-c 



o-3HH) 3W*»a?*l4Cfc^6. ^*tBK0>*ffit 

(3HB-co-3HH) ^fifcS(±ffitf>Tff ftfc^ttl* 
fc & £r li§ x. o 
[008 1] ^* Lfc»$. S2[C7F 

H 1 6ttn?l&KU (3- t KP + v^f b- K-3 - t 
KP*i//<Ub-h) ^M^i* (P (3HB-co-3HV) ) 

fijtf^o c*tttHi6»o)*-r«*uxx^u**»*r* 

K*S7(D3HHp (3-tKP+W^I-H 
Lfcl^fctfTC**, PHB-4ft|C7XP^f 

x ■ Jf-v t'xfi^^TKU xxf JH^iMW^tt; 

EE3 2lftS|ALf:AC3 2«n?l4 3 HH 

=&;i/%(7)7KU (3-tKn*S/?f l/-K-3-tKP 
^>A*'Jb-h-3-tFP^^yx-h) Ht^ 

(P(3HB-co-3HV-co-3HHp)) ^£^Bi*Ilfe 
fcy7lS%I8Lf:o 

[008 2] ££>C: % AC321ft, AC3 23ft, A 
C321 3ttt*li3 HH p#^2~8^;U%<7>P(3HB-co 
-3HV-co-3HHp) £40~67SM%^f8 U O R F 1 igfe 

ORF3itfe^ &£lM*^(Di^;££*ffc£-t»-5c: 
iT?7K , Jxx^;HS*3&<*L<*»**ifc (S3). 

[008 3] C*t£>0)$£^fr£>. TlP^tX-^t' 
xfi*<D#U xx^;U«d»*l4lft*»4 - 7 <7)3-t K 

xxf;^^t^c^^-e^^(tf^^o 

[0084] CUffiW 43 O R F 3 OflMBRIS 
E E 3 2 SrfrSSl*!: It, PCR;il:<fc^TORF3 
*fi*$i«L, *a?7X5KPET-3a 

x>*±§2!) <DT7^P^-^-T3Slc»ALfco PCRIi 
5' -GCCATATGAGCGCACAATCCCTGGAAGTAG- 3 ' (RMS* 
13) J3 J; Of 5 ' -CTGGGATCCGCCGGTGCTTAAGGCAGCTTG- 3 ' 

<EM»#14) ^^^V-tlt, 95°CT*60^. 68°C 
-C30»0)Si6* 1 *W?frt LT25-*-r *JMrofc. » 
6tifc?5X5 K*«lvc*BMBL21(DE3) ft 

Ts NB3»i:«o 

[0 0 8 5] NB3*fc£100ml £DLBt$ifeT + 30 o C. 4B# 
TpI^SL. ^V^Pe^f^^h^yyK (IPT 
G) £g**«S0.4 mMtft^J:5fx^jtaLr*S*K» 
U 4 6l=3(nc-C2B»DB*«Lfc. ■(**SA4Hftl=J: 



(10) ftfrW 1 0-1 0868 2 



^>/^li^*»fco S 4 lc^-f M^7X5 [0 0 8 6] 

K*WALfcaH*a>RT»ttHi»lci*K^xy-f ;u-c o «4] 



BL2KDE3) $fc/PET-3a 
NB3«c 



0 

1700 



[0 0 8 7] i; -yju-Co a t — tf;£t£i*^o 
h-^-CoA (v^/vttS) $SIi:L (SfiO. 25m 
M) . 2MedO)*ai=fP3«*flE*<b (263nm ) ££| 
36f*Cil=J:y**fc. ORF3&e^r£*ipA 
LtWt^> hP-;i/^7X= K P E T - 3 a £^A 

[0088] f ct\ xy >OU-C o A t K 1 ?*— tf£ 

^5 xy-<;i*-co 



M) ICcfcoT^ V/^£»fcH*1t* i^)l/-CoAt 

M-t h'JW-#'J7» 'J JUT 5 K^HJR*i»*f^ 
^>s H2lc^-TJ:5lc«»sMll»l=*a-T?*SCi:*<t> 

[0 0 8 9] 



1700 
5100 



[0 0 9 0] ibtifc^Sxy<f;i,-CoAt K^£ — IB^Jt-ScLfc 
-lf*>/^(DN5RfiJST5y»iEM*a3ELfctC^. S [009 1] 

mz. oRF3iie^a)isaiEM35^^*SLfc7'5y» 

X6 T5>flK^®JtlK 



ftlgx y YVU-CoA t K 5 2 — fcf 

N-5fcST*>Hg!?!I: 
ORF3^g?ifl^& 



SAQSLEVQQKARLSKRFGAA 
HSAQSLEVGQKARLSKRTCAA 



[00 9 2] Z CD Z <t £> . O R F 3*><xy ^;U-C o 
At KLT^*Ci3»««BT?*fc 0 Me 

f;, ORF3Ca-K*<l|)I^^-CoAth7^ 

[0 0 9 3] S&MftafiftJMEi:: (S) -3-tKP 
^>7*f»JJl-Co Aft KP^t- tf (v^VfctS) 

(S»8S0.2 3.-^ h/ml ) i»ftB = af>75 K 
7f->v^^l/tf K (NAD+) (S*t8£0.5mM 

) ^Ift-t&t. xy>f;i,-CoAt K7^-t^ 
Ht£*< (S) -fM**M-cfc*ifi. ±J*Lfc (S) -3 
- 1 KP+^^f'J^-CoAfift KP^t- -trOff 
ffllc£oTT-tr h7^-Co AlcSMb£*i£ 0 **i 



lC#oTNAD + fiil7t£;hTN ADHA<£fi£U 340n 
m lcf*«MfcRi|Rt±i:a 0 ICi^jb-CoAtK 
tfaW (R) -»W«M-e**ltf. N ADHli£/£ 

[0094] 57 lC^-Tcfc5(C v ORF3ICZ3— KS*l 
Sxy^f ;u-Co A t -tftfflL\fc»*T?l*. 34 

Onm 0)Vkftm.m.it\*JLS -<;u-Co A t K^* — tfftSi 
13^ 1ST fcofc*<* TfTfifiO) (S) -ra 

swxy >r;u-c o At k^*— tf (i/^vasi) ^ffl 

L^=»^-CI*. N ADH0)±fiR|C#5«**«^fl& 

[0 0 9 5] 
[57] 



g7 l#ffe<Z)340m ^ggj^g^tb 

ORF3tefcxy-OWfcAfc K*7^-f 0.047 
(s)-(^Mfox y >oi^CqA t: Kv*— 0.146 



[00 9 6] C0)gS^b, aSxy-f ;U-Co A t K 
5*— Iff* (R) CtA<W&^t<fo 
fee ftot, ORF3fi (R) -«M*R«xy -OU-C 



[0 0 9 7] 



(11) 



10-108682 



£*i£o **B^<7)ige^|*. ^S4-7i»3-tKa + 
co-3HH) ^5a^^<^fiJcpT^T5fe^>^T^ffi-efe^o 

mm : 

ATG AGO CAA CCA TCT TAT GGC CCG 

Met Ser Gin Pro Ser Tyr Gly Pro 

1 5 

AAT GAC AAG CTG CTG GCC ATG GCC 

Asn Asp Lys Leu Leu Ala Met Ala 
20 

CAG GCG CTG CTG CAG ACC AAT CTG 

Gin Ala Leu Leu Gin Thr Asn Leu 

35 40 

CAG GGC AGC CAG CAA CCC TGG CAG 

Gin Gly Ser Gin Gin Pro Trp Gin 

50 55 

TGG CAG GAT CAG CTC AAG CTG ATG 

Trp Gin Asp Gin Leu Lys Leu Met 
65 70 

GGC CAG CCG AGC GAG CCG GTG ATC 

Gly Gin Pro Ser Glu Pro Val I le 
85 

TTC AAG GCC GAG GCC TGG AGC GAA 

Phe Lys Ala Glu Ala Trp Ser Glu 
100 

CAG TCC TAC CTG CTC ACC GCC AGG 

Gin Ser Tyr Leu Leu Thr Ala Arg 

115 120 

CTG GAG GGC GTC CCC CAG AAG AGC 

Leu Glu Gly Val Pro Gin Lys Ser 

130 135 
CGC CAG TAC GTC AAC GCC ATG GCC 

Arg Gin Tyr Val Asn Ala Met Ala 
145 150 

CCC GAG CTG CTC AAG CTG ACC CTG 

Pro Glu Leu Leu Lys Leu Thr Leu 
165 

CGC GGA CTG GCC CTC TTG GCC GAG 

Arg Gly Leu Ala Leu Leu Ala Glu 
180 

CTC AAC ATC CGC CTG ACC GAC GAA 

Leu Asn lie Arg Leu Thr Asp Glu 

195 200 

CTG GCC CTG ACC CCG GGC CGG GTG 

Leu Ala Leu Thr Pro Gly Arg Val 



[0 0 9 8] 

mmCD-RZ : 1 7 8 5 

m&lOM^ : genomic DNA 



CTG TTC 
Leu Phe 
10 

AAG GCC 
Lys Ala 
25 
GAC GAT 
Asp Asp 

CTG ATC 
Leu Me 

CAG CAC 
Gin His 

ACC CCG 
Thr Pro 
90 

CAA CCC 
Gin Pro 
105 

CAC CTG 
His Leu 

CGG GAG 
Arg Glu 

CCC AGC 
Pro Ser 

GAG TCC 
Glu Ser 
170 
GAT CTG 
Asp Leu 
185 

TCC GCC 
Ser Ala 

GTG CAG 
Val Gin 



GAG GCC 
Glu Ala 

CAG ACA 
Gin Thr 

CTG GGC 
Leu Gly 

CAG GCC 
Gin Ala 
60 

ACC CTG 
Thr Leu 

75 
GAG CGC 
Glu Arg 

ATC TAT 
lie Tyr 

CTG GCC 
Leu Ala 

CGG CTG 
Arg Leu 
140 
AAC TTC 
Asn Phe 
155 

GAC GGC 
Asp Gly 

GAG CGC 
Glu Arg 

TTC GAG 
Phe Glu 

CGC ACC 
Arg Thr 



CTG GCC 
Leu Ala 

GAG CGC 
Glu Arg 
30 

CAG GTG 
Gin Val 

45 
CAG ATG 
Gin Met 

CTC AAA 
Leu Lys 

AGC GAT 
Ser Asp 

GAC TAC 
Asp Tyr 
110 
TCG GTG 
Ser Val 
125 

CGT TTC 
Arg Phe 

CTG GCC 
Leu Ala 

CAG AAC 
Gin Asn 

AGC GCC 
Ser Ala 
190 
CTC GGG 
Leu Gly 
205 

GAG CTC 
Glu Leu 



CAC TAC 
His Tyr 

15 
ACC GCC 
Thr Ala 

CTG GAG 
Leu Glu 

AAC TGG 
Asn Trp 

AGC GCA 
Ser Ala 
80 

CGC CGC 
Arg Arg 
95 
CTC AAG 
Leu Lys 

GAT GCC 
Asp Ala 

TTC ACC 
Phe Thr 

ACC AAC 
Thr Asn 
160 
CTG GTG 
Leu Val 
175 

GAT CAG 
Asp Gin 

CGG GAT 
Arg Asp 

TAT GAG 
Tyr Glu 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



(12) 0-1 0 8 6 8 2 



210 
CTC ATT 
Leu I le 
225 

CTG ATA 
Leu lie 

CCC CAG 
Pro Gin 

TTC ATG 
Phe Met 

CTC GAC 
Leu Asp 
290 
GAG GCG 
Glu Ala 
305 

GGC GGC 
Gly Gly 

CAG AAG 
Gin Lys 

TTC TCC 
Phe Ser 

GCG GCG 
Ala Ala 
370 
CAG CTG 
Gin Leu 
385 

AAC TAC 
Asn Tyr 

GAT CTG 
Asp Leu 

CAC AAC 
His Asn 

GGG GAG 
Gly Glu 
450 
ACC CCT 
Thr Pro 
465 

CAG GGC 



CAG TAC 
Gin Tyr 

GTG CCG 
Val Pro 

AAC TCC 
Asn Ser 
260 
ATC TCC 
lie Ser 
275 

GAC TAC 
Asp Tyr 

GCC ACC 
Ala Thr 

ACC GCC 
Thr Ala 

CAG CGG 
Gin Arg 
340 
CAG CCC 
Gin Pro 
355 

CTC GAG 
Leu Glu 

GCG GTC 
Ala Val 

TAC ATC 
Tyr lie 

CTG CAC 
Leu His 
420 
AGC CTG 
Ser Leu 
435 

CTC AAG 
Leu Lys 

GTG CTG 
Val Leu 

ACC TGG 



AGC CCG 
Ser Pro 
230 
CCC TTC 
Pro Phe 
245 

CTG GTC 
Leu Val 

TGG CGC 
Trp Arg 

GTG GTG 
Val Val 

GGC GAG 
Gly Glu 
310 
CTG TCG 
Leu Ser 
325 

GTG CGC 
Val Arg 

GGG GAG 
Gly Glu 

GCG CAA 
Ala Gin 

TCC TTC 

Ser Phe 
390 

GAC AGC 

Asp Ser 
405 

TGG AAC 

Trp Asn 

CTG CGC 
Leu Arg 

ATC CGC 
I le Arg 

CTG GTG 
Leu Val 
470 
CAG GGC 



215 

ACT ACC GAG 
Thr Thr Glu 

ATC AAC AAG 
I le Asn Lys 

GCC TGG CTG 
Ala Trp Leu 
265 

AAC CCG GGC 
Asn Pro Gly 

280 
GAT GGC GTC 
Asp Gly Val 
295 

CGG GAG GTG 
Arg Glu Val 

CTC GCC ATG 
Leu Ala Met 

ACC GCC ACC 
Thr Ala Thr 
345 

CTT GGC ATC 
Leu Gly lie 

360 
AAT GAG GCC 
Asn Glu Ala 
375 

AGC CTG CTG 
Ser Leu Leu 

TAC CTC AAG 
Tyr Leu Lys 

AGC GAC AGC 
Ser Asp Ser 
425 

CGT CTC TAC 
Arg Leu Tyr 

440 
AAC ACC CGC 
Asn Thr Arg 
455 

TCG GCG GTG 
Ser Ala Val 

ATG AAG CTG 



ACG GTG 
Thr Val 
235 
TAC TAC 
Tyr Tyr 
250 

GTC GCC 
Val Ala 

GTG GCC 
Val Ala 

ATC GCC 
lie Ala 

CAC GGC 
His Gly 
315 
GGC TGG 
Gly Trp 
330 

CTG TTC 
Leu Phe 

TTC ATC 
Phe lie 

AAG GGC 
Lys Gly 

CGG GAG 

Arg Glu 
395 

GGT CAG 

Gly Gin 
410 

ACC AAT 

Thr Asn 

CTG GAG 
Leu Glu 

ATC GAT 
I le Asp 

GAC GAT 
Asp Asp 
475 
TTT GGC 



220 

GGC AAG 
Gly Lys 

ATC ATG 
Me Met 

CAG GGC 
Gin Gly 

CAG GCC 
Gin Ala 
285 
GCC CTG 
Ala Leu 
300 

ATC GGC 
Me Gly 

CTG GCG 
Leu Ala 

ACT ACC 
Thr Thr 

CAC GAG 
His Glu 
365 
ATC ATG 
I le Met 
380 

AAC AGC 
Asn Ser 

AGC CCG 
Ser Pro 

GTG GCG 
Val Ala 

AAC CAG 
Asn Gin 
445 
CTC GGC 
Leu Gly 
460 

CAC ATC 
His Me 

GGG GAG 



ACA CCT GTG 
Thr Pro Val 
240 

GAC ATG CGG 
Asp Met Arg 

255 
CAG ACG GTA 
Gin Thr Val 
270 

CAA ATC GAT 
Gin Me Asp 

GAC GGC GTG 
Asp Gly Val 

TAC TGC ATC 
Tyr Cys Me 
320 

GCG CGG CGC 
Ala Arg Arg 

335 
CTG CTG GAC 
Leu Leu Asp 
350 

CCC ATC ATA 
Pro Me Me 

GAC GGG CGC 
Asp Gly Arg 

CTC TAC TGG 
Leu Tyr Trp 
400 

GTG GCC TTC 
Val Ala Phe 

415 
GGC AAG ACC 
Gly Lys Thr 
430 

CTG GTG AAG 
Leu Val Lys 

AAG GTG AAG 
Lys Val Lys 

GCC CTC TGG 
Ala Leu Trp 
480 

CAG CGC TTC 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



(13) 0-108682 



Gin Gly Thr Trp Gin Gly Met Lys Leu Phe Gly Gly Glu Gin Arg Phe 

485 490 495 

CTC CTG GCG GAG TCC GGC CAC ATC GCC GGC ATC ATC AAC CCG CCG GCC 1536 
Leu Leu Ala Glu Ser Gly His lie Ala Gly Me lie Asn Pro Pro Ala 

500 505 510 

GCC AAC AAG TAC GGC TTC TGG CAC AAC GGG GCC GAG GCC GAG AGC CCG 1584 
Ala Asn Lys Tyr Gly Phe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 525 

GAG AGC TGG CTG GCA GGG GCG ACG CAC CAG GGC GGC TCC TGG TGG CCC 1632 
Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

GAG ATG ATG GGC TTT ATC CAG AAC CGT GAC GAA GGG TCA GAG CCC GTC 1680 
Glu Met Met Gly Phe lie Gin Asn Arg Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

CCC GCG CGG GTC CCG GAG GAA GGG CTG GCC CCC GCC CCC GGC CAC TAT 1728 
Pro Ala Arg Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

GTC AAG GTG CGG CTC AAC CCC GTG TTT GCC TGC CCA ACA GAG GAG GAC 1776 
Val Lys Val Arg Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 

580 585 590 

GCC GCA TGA 1785 
Ala Ala 

[0099] m&m^ : 2 h?KP V- : ESItt 

lE^IJCO^^ : 5 9 4 iE^J^SS : £ >/^SI 

E?U<D£ : 

mm : 

Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala His Tyr 

15 10 15 

Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Gin Thr Glu Arg Thr Ala 

20 25 30 

Gin Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

Gin Gly Ser Gin Gin Pro Trp Gin Leu lie Gin Ala Gin Met Asn Trp 

50 55 60 

Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 
65 70 75 80 

Gly Gin Pro Ser Glu Pro Val I le Thr Pro Glu Arg Ser Asp Arg Arg 

85 90 95 

Phe Lys Ala Glu Ala Trp Ser Glu Gin Pro Me Tyr Asp Tyr Leu Lys 

100 105 110 

Gin Ser Tyr Leu Leu Thr Ala Arg His Leu Leu Ala Ser Val Asp Ala 

115 120 125 

Leu Glu Gly Val Pro Gin Lys Ser Arg Glu Arg Leu Arg Phe Phe Thr 

130 135 140 

Arg Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

Arg Gly Leu Ala Leu Leu Ala Glu Asp Leu Glu Arg Ser Ala Asp Gin 
180 185 190 



(14) 4#SB S F 1 0-1 0 8 6 8 2 



Leu Asn He Arg Leu Thr Asp Glu Ser Ala Phe Glu Leu Gly Arg Asp 

195 200 205 

Leu Ala Leu Thr Pro Gly Arg Val Val Gin Arg Thr Glu Leu Tyr Glu 

210 215 220 

Leu Me Gin Tyr Ser Pro Thr Thr Glu Thr Val Gly Lys Thr Pro Val 
225 230 235 240 

Leu lie Val Pro Pro Phe lie Asn Lys Tyr Tyr lie Met Asp Met Arg 

245 250 255 

Pro Gin Asn Ser Leu Val Ala Trp Leu Val Ala Gin Gly Gin Thr Val 

260 265 270 

Phe Met Me Ser Trp Arg Asn Pro Gly Val Ala Gin Ala Gin Me Asp 

275 280 285 

Leu Asp Asp Tyr Val Val Asp Gly Val Me Ala Ala Leu Asp Gly Val 

290 295 300 

Glu Ala Ala Thr Gly Glu Arg Glu Val His Gly Me Gly Tyr Cys Me 
305 310 315 320 

Gly Gly Thr Ala Leu Ser Leu Ala Met Gly Trp Leu Ala Ala Arg Arg 

325 330 335 

Gin Lys Gin Arg Val Arg Thr Ala Thr Leu Phe Thr Thr Leu Leu Asp 

340 345 350 

Phe Ser Gin Pro Gly Glu Leu Gly Me Phe lie His Glu Pro lie Me 

355 360 365 

Ala Ala Leu Glu Ala Gin Asn Glu Ala Lys Gly He Met Asp Gly Arg 

370 375 380 

Gin Leu Ala Val Ser Phe Ser Leu Leu Arg Glu Asn Ser Leu Tyr Trp 
385 390 395 400 

Asn Tyr Tyr Me Asp Ser Tyr Leu Lys Gly Gin Ser Pro Val Ala Phe 

405 410 415 

Asp Leu Leu His Trp Asn Ser Asp Ser Thr Asn Val Ala Gly Lys Thr 

420 425 430 

His Asn Ser Leu Leu Arg Arg Leu Tyr Leu Glu Asn Gin Leu Val Lys 

435 440 445 

Gly Glu Leu Lys He Arg Asn Thr Arg lie Asp Leu Gly Lys Val Lys 

450 455 460 

Thr Pro Val Leu Leu Val Ser Ala Val Asp Asp His lie Ala Leu Trp 
465 470 475 480 

Gin Gly Thr Trp Gin Gly Met Lys Leu Phe Gly Gly Glu Gin Arg Phe 

485 490 495 

Leu Leu Ala Glu Ser Gly His lie Ala Gly lie lie Asn Pro Pro Ala 

500 505 510 

Ala Asn Lys Tyr Gly Phe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 525 

Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

Glu Met Met Gly Phe lie Gin Asn Arg Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

Pro Ala Arg Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

Val Lys Val Arg Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 
580 585 590 



(15) ^H^l 0-1 0868 2 



Ala Ala 
[0 1 O 0] IH?iJ#-^ : 3 
IS^iJCOS^F : 3 5 4 

EM : 

ATG ATG 
Met Met 
1 

TTC GCC 
P h e 
G I n 



CTG 
AGC 
Leu 
S e r 



AGC 
CTG 
S e r 
Leu 
6 5 

TCC 
A AG 
S e r 
L y s 

9 0 
C AG 
ACC 
G I n 
T h r 



S e r 



[0101] BB*iJ#-5§- 
IEJ«J(7)S* : 1 1 7 



: genomic DNA 

AAT ATG GAG GTG ATC AAG AGC TTT ACC GAG CAG ATG CAA GGC 48 
Asn Met Asp Val I le Lys Ser Phe Thr Glu Gin Met Gin Gly 

5 10 15 

GCC CCC CTC ACC CGC TAC AAC CAG CTG CTG GCC AGC AAC ATC 9 6 
Ala Ala Pro Leu Thr Arg Tyr Asn 
Leu Leu Ala Ser Asn lie 

2 0 2 5 











3 0 








G A A 


CAG 


CTG 


ACC 


CGG 


TTG 


CAG 


CTG GCC 


TCC 


GCC 


AAC 


GCC 


TAC 


GCC 


G A A 


14 4 


G 1 u 


G 1 n 


Leu 


T h r 


Arg 


Leu 


G 1 n 


Leu Ala 


Ser 


A i a 


Asn 
3 5 


A 1 a 


T y r 


A 1 a 


G 1 u 


4 O 



GGC 
AAG 
G I y 
Lys 
5 O 

CTG 
GAG 
Leu 
G I u 



CTC 
GTG 
Leu 
V a I 

6 0 
GCG 
ACC 
A I a 
T h r 



7 5 

CGC CAG 

CTG AGC 

Arg Gin 

Leu Ser 



TTC AAG 

GCA GAC 

Phe Lys 

Ala Asp 



AGC ACG GGC 



Thr Gly 
1 1 5 



4 5 








AAC 


CAG 


TTG 


CAG 


CAG 


GAC 


ACC 


CAG 


Asn 


G I n 


Leu 


G I n 


G 1 n 


Asp 


T h r 


G I n 








5 5 


GCC 


CTG 


GGC 


AC A 


GCC 


AGC 


CAG 


CTC 


A 1 a 


Leu 


G I y 


T h r 


A 1 a 


Ser 


G I n 


Leu 






7 0 










8 0 


ATG 


CTG 


GAT 


GAC 


GCC 


CTC 


GGC 


CAG 


Met 


Leu 


Asp 


Asp 


A 1 a 


Leu 


G I y 


G I n 




8 5 










9 5 




G A A 


GAG 


CTG 


GAT 


GGC 


ATC 


AAG 


AAA 


G 1 u 


G I u 


Leu 


Asp 


G 1 y 


1 1 e 


Lys 


Lys 


1 0 0 










1 1 0 






AAG 


GCC 


TG A 




Lys 


A I a 







GCC GTG 

1 9 2 
Ala Val 



2 4 0 



2 8 8 



3 3 6 



10 5 



3 5 4 



(16) 



10-108682 



Met 
P h e 
1 

1 0 
P h e 
G I n 



G I u 
S e r 



Leu 
S e r 



S e r 
Leu 

6 5 

S e r 

L y s 

9 0 

G I n 

T h r 



[0 1 0 2] IE?"J#-5§- : 5 
ffi*U<7)g£ : 4 O 5 



Met 
T h r 



A I a 
Leu 



G I n 
A I a 



G I y 
L y s 
5 0 

Leu 
G I u 

7 5 
A r g 
Leu 



P h e 
A I a 



A s n 
G I u 



A I a 
Leu 



Leu 
V a I 

6 O 
A I a 
T h r 



G 

S . 



n 
r 



S e r T h r 



G I y 
1 1 5 



Met 
G I n 



P r o 
A I a 
2 0 



Leu T 
A s n A 
3 5 



h r 

I a 

4 5 

s n 

I n 



A 
A 



M 
A 



e t 
I a 



L y s G I u 
Asp G I y 
1 O O 



L y s 



Asp 
Met 
5 

Leu 
S e r 

3 0 
A r g 
T y r 



G I n 
Asp 



V a I lie 

Gin G I y 

1 5 

T h r A r g 

A s n lie 



Leu Gin 
Ala G I u 



Leu 
T h r 



G I n 
G I n 
5 5 



Leu Gly Thr 

Ser Gin Leu 
7 0 

8 O 

Leu Asp Asp 

Leu Gly Gin 
8 5 

9 5 

Glu Leu Asp 

lie Lys Lys 

1 1 O 
A I a 



Lys Ser 

T y r A s n 
2 5 

Leu Ala 
4 0 

Ala Va I 

V a I Gin 

lie Gin 



V a 



Leu 
10 5 



®J^J£>HISi : genomic DNA 



ATG 


AGC 


GC A 


C A A 


T CC 


CTG 


G A A 


G T A 


GGC 


C AG 


A AG 


GCC 


CGT 


C T C 


AGC 


A AG 




4 8 


Met 


S e r 


A 1 a 


G 1 n 


S e r 


Leu 


G I u 


V a I 


G I y 


G I n 


Lys 


A 1 a 


A r g 


Leu 


Ser 


Lys 






1 








5 










1 0 










1 5 








CGG 


TTC 


GGG 


GCG 


GCG 


GAG 


GT A 


GCC 


GCC 


TTC 


G C C 


GCG 


C T C 


TCG 


GAG 


G AC 




9 6 


A r g 


P h e 


G 1 y 


A 1 a 


A i a 


G I u 


V a I 


A I a 


A I a 


P h e 


A 1 a 


A 1 a 


Leu 
2 0 


Ser 
3 0 


G I u 


Asp 




2 5 


TTC 


AAC 


CCC 


CTG 


C AC 


CTG 


G AC 


CCG 


GCC 


TTC 


GCC 


GCC 


ACC 


ACG 


GCG 


TTC 


1 


4 4 


P h e 


A s n 


P r o 


Leu 


H i s 


Leu 


Asp 


P r o 


A I a 



(17) t5Hfl¥l 0-1 0 8 6 8 2 



P h e 


A I a 


A I a 






3 5 


GAG 


CGG 


CCC 


CTC 


GCC 


AGC 


G I u 


A r g 


P r o 


Leu 


A I a 


S e r 




5 0 








6 0 


CTG 


CTG 


GGC 


G G G 


AGC 


ATC 


Leu 


Leu 


G I y 


G I y 


S e r 


I I e 


6 5 








7 5 




AGC 


CTC 


AGC 


GT C 


GGG 


G A C 


S e r 


Leu 


S e r 


V a I 


G I y 


Asp 


9 0 






GAG 


GTG 


GAG 


G AC 


A AG 


CCC 


G I u 


V a I 


G I u 


Asp 


L y s 


P r o 


ACC 


ACC 


CGC 


GCC 


CTC 


GCC 


T h r 


T h r 


Arg 


A I a 


Leu 


A I a 






1 1 5 


GCC 


GTG 


GT C 


A I a 


V a I 


Va I 




13 0 





T h r T h r 



[0103] m mm* ■ 6 

IB*lJCQfi£ : 1 3 4 
E9J4>£ :7S/i 

SE^J : 
Met 
G I n 
1 

1 0 
A r g 
P h e 



P h e 



4 5 
ATA 
CTC 
I I e 
Leu 



C AG 
TAT 
G I n 
T y r 



TTC 
GAG 
P h e 
G I u 



GTG 
ATC 
Va I 
I I e 
1 0 O 

ATC 
GTG 
I I e 
V a I 

1 2 5 
A AG 



G T C 
TTC 
V a I 
P h e 



C AC 
T C C 
H i s 
S e r 



CAG TTG 
CTG GGT 
Gin Leu 
Leu G I y 
7 0 



A AG 
GTG 
L y s 
V a I 
8 5 

ACC 
GCC 
T h r 
A I a 



CTG 
ACG 
Leu 
T h r 

9 5 
GCC 
ACC 
A I a 
T h r 



1 1 0 

TTC ACC 

ACG GGG 

P h e T h r 

T h r G I y 



4 0 

ATG CTG 

1 9 2 

Met Leu 



P h e 



GGC 
GGG 
G I y 
G I y 
5 5 



CCG GGC A A G 
C AA 2 4 0 

Pro Gly Lys 
G I n 

8 0 

CCG GTC TTT 
GCC 2 8 8 

Pro V a I P h e 
A I a 



CTT CGC GAG 
CTG 3 3 6 

Leu Arg Glu 
Leu 

1 0 5 

CAA GGC GGC 
G A A 3 8 4 

Gin Gly Gly 
G I u 

12 0 



CTG CCT T A A 



4 0 5 



Lys Leu Pro 



Ser Ala Gin Ser Leu Glu Val Gly 

Lys Ala Arg Leu Ser Lys 

5 

1 5 

Phe Gly Ala Ala Glu Val Ala Ala 

Ala Ala Leu Ser Glu Asp 

2 0 2 5 
3 0 

Asn Pro Leu His Leu Asp Pro Ala 



(18) 



10-108682 



P h e Ala 



G I u 
Leu 



Leu 
G I y 
6 5 

S e r 
V a I 

9 0 
G I u 
Asp 



T h r 
A I a 



A I a 



A r g 
A I a 
5 0 

Leu 
S e r 

7 5 
Leu 
G I y 



Va I 
L y s 



T h r 
Leu 



V a I 
1 3 O 



A I a 

3 5 

P r o 

S e r 

6 0 

G I y 

I I e 



S e r 
Asp 



G I u 
P r o 



A r g 
A I a 
115 

V a I 



T h r T h r 



4 5 
I I e 
Leu 



G I n 
T y r 



P h e 
G I u 



V a I 
I I e 
1 0 O 

I I e 

V a I 

12 5 

L y s 



V a I 
P h e 



G I n 
Leu 



L y s 

V a I 

8 5 

T h r 

A I a 

1 1 0 

P h e 

T h r 



H i s 
S e r 



Leu 
G I y 
7 0 

Leu 
T h r 

9 5 
A I a 
T h r 



T h r 
G I y 



P h e 



G I y 

G I y 

5 5 

P r o 

G I n 

8 0 

P r o 

A I a 



Leu 
Leu 



G I n 
G I u 



4 O 



Met Leu 



V a 



L y s 



P h e 



A r g G I 



1 2 0 



1 0 5 



G I y G I y 



Leu Pro 



KtKpv- : HUM* 



m0%i : — 



t$g*£8^-fB-S§- : CDS 
??*Eteg : 384. . 734 
*$®£3Eirfe^ : CDS 
: 830. . 261 1 



(^JSDN A) 
27 

27 



[O 1 0 4] iS*IJ#-5§- : 7 
BB5U0>«* : 2 7 

CCSCCSTGGA TCAAYAAGTW YTAYATC 

[0105] ®mm^ : 8 
mmn&z : 2 7 
mma>m = tm 

SAGCCASGCS GTCCARTCSG GCCACCA 
[01 06] ifi*lJ#-5§- : 9 
&mO)&£ : 3 1 8 7 

iE*i]or>M : mm 

ktkpv- : mm** 

K?"J<7)aS : genomic DNA 

: 

AGATCTGGAC CGGGGTGCTG GCCTGGGCCA CGCCGGCGAG GGCCAGCGCG GAGCAACCGA 
GCAGCAGGGC GAGAGGTTTC ATCGGGATTC CTTGGCAGTC TGAATGACGT GCCAGCCTAT 
CAGCGCGGCG CCGGTGCGGC GAGGGCGCGC CGGACCCAGT GCGTCACCTC TCGTCTGATC 
CGCCTCCCTC GACGGGCGTC GCTGACAAAA AAATTCAAAC AGAAATTAAC ATTTATGTCA 
TTTACACCAA ACCGCATTTG GTTGCAGAAT GCTCAAACGT GTGTTTGAAC AGAGCAAGCA 
ACACGTAAAC AGGGATGACA TGCAGTACCC GTAAGAAGGG CCGATTGGCC CACAACAACA 
CTGTTCTGCC GAACTGGAGA CCG ATG ATG AAT ATG GAC GTG ATC AAG AGC 

Met Met Asn Met Asp Val lie Lys Ser 



60 
120 
180 
240 
300 
360 
410 



(19) WBfl^l 0-1 0 8 6 8 2 



1 5 

TTT ACC GAG CAG ATG CAA GGC TTC GCC GCC CCC CTC ACC CGC TAC AAC 458 
Phe Thr Glu Gin Met Gin Gly Phe Ala Ala Pro Leu Thr Arg Tyr Asn 
10 15 20 25 

CAG CTG CTG GCC AGC AAC ATC GAA CAG CTG ACC CGG TTG CAG CTG GCC 506 
Gin Leu Leu Ala Ser Asn lie Glu Gin Leu Thr Arg Leu Gin Leu Ala 

30 35 40 

TCC GCC AAC GCC TAC GCC GAA CTG GGC CTC AAC CAG TTG CAG GCC GTG 554 
Ser Ala Asn Ala Tyr Ala Glu Leu Gly Leu Asn Gin Leu Gin Ala Val 

45 50 55 

AGC AAG GTG CAG GAC ACC CAG AGC CTG GCG GCC CTG GGC ACA GTG CAA 602 
Ser Lys Val Gin Asp Thr Gin Ser Leu Ala Ala Leu Gly Thr Val Gin 

60 65 70 

CTG GAG ACC GCC AGC CAG CTC TCC CGC CAG ATG CTG GAT GAC ATC CAG 650 
Leu Glu Thr Ala Ser Gin Leu Ser Arg Gin Met Leu Asp Asp Me Gin 

75 80 85 

AAG CTG AGC GCC CTC GGC CAG CAG TTC AAG GAA GAG CTG GAT GTC CTG 698 
Lys Leu Ser Ala Leu Gly Gin Gin Phe Lys Glu Glu Leu Asp Val Leu 
90 95 100 105 

ACC GCA GAC GGC ATC AAG AAA AGC ACG GGC AAG GCC TGATAACCCC 744 
Thr Ala Asp Gly lie Lys Lys Ser Thr Gly Lys Ala 

110 115 
TGGCTGCCCG TTCGGGCAGC CACATCTCCC CATGACTCGA CGCTACGGGC TAGTTCCCGC 804 
CTCGGGTGTG GGTGAAGGAG AGCAC ATG AGC CAA CCA TCT TAT GGC CCG CTG 856 

Met Ser Gin Pro Ser Tyr Gly Pro Leu 
1 5 

TTC GAG GCC CTG GCC CAC TAC AAT GAC AAG CTG CTG GCC ATG GCC AAG 904 
Phe Glu Ala Leu Ala His Tyr Asn Asp Lys Leu Leu Ala Met Ala Lys 
10 15 20 25 

GCC CAG ACA GAG CGC ACC GCC CAG GCG CTG CTG CAG ACC AAT CTG GAC 952 
Ala Gin Thr Glu Arg Thr Ala Gin Ala Leu Leu Gin Thr Asn Leu Asp 

30 35 40 

GAT CTG GGC CAG GTG CTG GAG CAG GGC AGC CAG CAA CCC TGG CAG CTG 1000 
Asp Leu Gly Gin Val Leu Glu Gin Gly Ser Gin Gin Pro Trp Gin Leu 

45 50 55 

ATC CAG GCC CAG ATG AAC TGG TGG CAG GAT CAG CTC AAG CTG ATG CAG 1048 
Me Gin Ala Gin Met Asn Trp Trp Gin Asp Gin Leu Lys Leu Met Gin 

60 65 70 

CAC ACC CTG CTC AAA AGC GCA GGC CAG CCG AGC GAG CCG GTG ATC ACC 1096 
His Thr Leu Leu Lys Ser Ala Gly Gin Pro Ser Glu Pro Val Me Thr 

75 80 85 

CCG GAG CGC AGC GAT CGC CGC TTC AAG GCC GAG GCC TGG AGC GAA CAA 1144 
Pro Glu Arg Ser Asp Arg Arg Phe Lys Ala Glu Ala Trp Ser Glu Gin 
90 95 100 105 

CCC ATC TAT GAC TAC CTC AAG CAG TCC TAC CTG CTC ACC GCC AGG CAC 1192 
Pro Me Tyr Asp Tyr Leu Lys Gin Ser Tyr Leu Leu Thr Ala Arg His 

110 115 120 

CTG CTG GCC TCG GTG GAT GCC CTG GAG GGC GTC CCC CAG AAG AGC CGG 1240 
Leu Leu Ala Ser Val Asp Ala Leu Glu Gly Val Pro Gin Lys Ser Arg 
125 130 135 
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GAG CGG CTG CGT TTC TTC ACC CGC CAG TAC GTC AAC GCC ATG GCC CCC 1288 
GSu Arg Leu Arg Phe Phe Thr Arg Gin Tyr Vat Asn Ala Met Ala Pro 

140 145 150 

AGO AAC TTC CTG GCC ACC AAC CCC GAG CTG CTC AAG CTG ACC CTG GAG 1336 
Ser Asn Phe Leu Ala Thr Asn Pro Glu Leu Leu Lys Leu Thr Leu Glu 

155 160 165 

TCC GAC GGC CAG AAC CTG GTG CGC GGA CTG GCC CTC TTG GCC GAG GAT 1384 
Ser Asp Gly Gin Asn Leu Val Arg Gly Leu Ala Leu Leu Ala Glu Asp 
170 175 180 185 

CTG GAG CGC AGC GCC GAT CAG CTC AAC ATC CGC CTG ACC GAC GAA TCC 1432 
Leu Glu Arg Ser Ala Asp Gin Leu Asn lie Arg Leu Thr Asp Glu Ser 

190 195 200 

GCC TTC GAG CTC GGG CGG GAT CTG GCC CTG ACC CCG GGC CGG GTG GTG 1480 
Ala Phe Glu Leu Gly Arg Asp Leu Ala Leu Thr Pro Gly Arg Val Val 

205 210 215 

CAG CGC ACC GAG CTC TAT GAG CTC ATT CAG TAC AGC CCG ACT ACC GAG 1528 
Gin Arg Thr Glu Leu Tyr Glu Leu lie Gin Tyr Ser Pro Thr Thr Glu 

220 225 230 

ACG GTG GGC AAG ACA CCT GTG CTG ATA GTG CCG CCC TTC ATC AAC AAG 1576 
Thr Val Gly Lys Thr Pro Val Leu lie Val Pro Pro Phe lie Asn Lys 

235 240 245 

TAC TAC ATC ATG GAC ATG CGG CCC CAG AAC TCC CTG GTC GCC TGG CTG 1624 
Tyr Tyr lie Met Asp Met Arg Pro Gin Asn Ser Leu Val Ala Trp Leu 
250 255 260 265 

GTC GCC CAG GGC CAG ACG GTA TTC ATG ATC TCC TGG CGC AAC CCG GGC 1672 
Val Ala Gin Gly Gin Thr Val Phe Met Me Ser Trp Arg Asn Pro Gly 

270 275 280 

GTG GCC CAG GCC CAA ATC GAT CTC GAC GAC TAC GTG GTG GAT GGC GTC 1720 
Val Ala Gin Ala Gin Me Asp Leu Asp Asp Tyr Val Val Asp Gly Val 

285 290 295 

ATC GCC GCC CTG GAC GGC GTG GAG GCG GCC ACC GGC GAG CGG GAG GTG 1768 
Me Ala Ala Leu Asp Gly Val Glu Ala Ala Thr Gly Glu Arg Glu Val 

300 305 310 

CAC GGC ATC GGC TAC TGC ATC GGC GGC ACC GCC CTG TCG CTC GCC ATG 1816 
His Gly Me Gly Tyr Cys Me Gly Gly Thr Ala Leu Ser Leu Ala Met 

315 320 325 

GGC TGG CTG GCG GCG CGG CGC CAG AAG CAG CGG GTG CGC ACC GCC ACC 1864 
Gly Trp Leu Ala Ala Arg Arg Gin Lys Gin Arg Val Arg Thr Ala Thr 
330 335 340 345 

CTG TTC ACT ACC CTG CTG GAC TTC TCC CAG CCC GGG GAG CTT GGC ATC 1912 
Leu Phe Thr Thr Leu Leu Asp Phe Ser Gin Pro Gly Glu Leu Gly Me 

350 355 360 

TTC ATC CAC GAG CCC ATC ATA GCG GCG CTC GAG GCG CAA AAT GAG GCC 1960 
Phe Me His Glu Pro Me Me Ala Ala Leu Glu Ala Gin Asn Glu Ala 

365 370 375 

AAG GGC ATC ATG GAC GGG CGC CAG CTG GCG GTC TCC TTC AGC CTG CTG 2008 
Lys Gly Me Met Asp Gly Arg Gin Leu Ala Val Ser Phe Ser Leu Leu 

380 385 390 

CGG GAG AAC AGC CTC TAC TGG AAC TAC TAC ATC GAC AGC TAC CTC AAG 2056 
Arg Glu Asn Ser Leu Tyr Trp Asn Tyr Tyr Me Asp Ser Tyr Leu Lys 
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395 400 405 

GGT CAG AGO CCG GTG GCC TTC GAT CTG CTG CAC TGG AAC AGC GAC AGC 2104 
Gly Gin Ser Pro Val Ala Phe Asp Leu Leu His Trp Asn Ser Asp Ser 
410 415 420 425 

ACC AAT GTG GCG GGC AAG ACC CAC AAC AGC CTG CTG CGC CGT CTC TAC 2152 
Thr Asn Val Ala Gly Lys Thr His Asn Ser Leu Leu Arg Arg Leu Tyr 

430 435 440 

CTG GAG AAC CAG CTG GTG AAG GGG GAG CTC AAG ATC CGC AAC ACC CGC 2200 
Leu Glu Asn Gin Leu Val Lys Gly Glu Leu Lys Me Arg Asn Thr Arg 

445 450 455 

ATC GAT CTC GGC AAG GTG AAG ACC CCT GTG CTG CTG GTG TCG GCG GTG 2248 
lie Asp Leu Gly Lys Val Lys Thr Pro Val Leu Leu Val Ser Ala Val 

460 465 470 

GAC GAT CAC ATC GCC CTC TGG CAG GGC ACC TGG CAG GGC ATG AAG CTG 2296 
Asp Asp His lie Ala Leu Trp Gin Gly Thr Trp Gin Gly Met Lys Leu 

475 480 485 

TTT GGC GGG GAG CAG CGC TTC CTC CTG GCG GAG TCC GGC CAC ATC GCC 2344 
Phe Gly Gly Glu Gin Arg Phe Leu Leu Ala Glu Ser Gly His lie Ala 
490 495 500 505 

GGC ATC ATC AAC CCG CCG GCC GCC AAC AAG TAC GGC TTC TGG CAC AAC 2392 
Gly Me Me Asn Pro Pro Ala Ala Asn Lys Tyr Gly Phe Trp His Asn 

510 515 520 

GGG GCC GAG GCC GAG AGC CCG GAG AGC TGG CTG GCA GGG GCG ACG CAC 2440 
Gly Ala Glu Ala Glu Ser Pro Glu Ser Trp Leu Ala Gly Ala Thr His 

525 530 535 

CAG GGC GGC TCC TGG TGG CCC GAG ATG ATG GGC TTT ATC CAG AAC CGT 2488 
Gin Gly Gly Ser Trp Trp Pro Glu Met Met Gly Phe I le Gin Asn Arg 

540 545 550 

GAC GAA GGG TCA GAG CCC GTC CCC GCG CGG GTC CCG GAG GAA GGG CTG 2536 
Asp Glu Gly Ser Glu Pro Val Pro Ala Arg Val Pro Glu Glu Gly Leu 

555 560 565 

GCC CCC GCC CCC GGC CAC TAT GTC AAG GTG CGG CTC AAC CCC GTG TTT 2584 
Ala Pro Ala Pro Gly His Tyr Val Lys Val Arg Leu Asn Pro Val Phe 
570 575 580 585 

GCC TGC CCA ACA GAG GAG GAC GCC GCA TGAGCGCACA ATCCCTGGAA 2631 
Ala Cys Pro Thr Glu Glu Asp Ala Ala 
590 

GTAGGCCAGA AGGCCCGTCT CAGCAAGCGG TTCGGGGCGG CGGAGGTAGC CGCCTTCGCC 2691 
GCGCTCTCGG AGGACTTCAA CCCCCTGCAC CTGGACCCGG CCTTCGCCGC CACCACGGCG 2751 
TTCGAGCGGC CCATAGTCCA CGGCATGCTG CTCGCCAGCC TCTTCTCCGG GCTGCTGGGC 281 1 
CAGCAGTTGC CGGGCAAGGG GAGCATCTAT CTGGGTCAAA GCCTCAGCTT CAAGCTGCCG 2871 
GTCTTTGTCG GGGACGAGGT GACGGCCGAG GTGGAGGTGA CCGCCCTTCG CGAGGACAAG 2931 
CCCATCGCCA CCCTGACCAC CCGCATCTTC ACCCAAGGCG GCGCCCTCGC CGTGACGGGG 2991 
GAAGCCGTGG TCAAGCTGCC TTAAGCACCG GCGGCACGCA GGCACAATCA GCCCGGCCCC 3051 
TGCCGGGCTG ATTGTTCTCC CCCGCTCCGC TTGCCCCCTT TTTCGGGGCA ATTTGGCCCA 3111 
GGCCCTTTCC CTGCCCCGCC TAACTGCCTA AAATGGCCGC CCTGCCGTGT AGGCATTCAT 3171 
CCAGCTAGAG GAATTC 3187 
[0107] BE*iJ#-5f : 1 O 8i(DS : - 

£9IJ4>*£ : 3 1 8 7 KtKP V- : ESBtfc 

&m<DM : t£S£ ffi5»J<D«JS : genomic DNA 



(22) 
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E9Ja>»* #«Ett» : 261 1 . . 301 2 

ftmz&rt^ : CDS 

%m : 

AGATCT6GAC CGGGGTGCTG GCCTGGGCCA CGCCGGCGAG GGCCAGCGCG GAGCAACCGA 60 
GCAGCAGGGC GAGAGGTTTC ATCGGGATTC CTTGGCAGTC TGAATGACGT GCCAGCCTAT 120 
CAGCGCGGCG CCGGTGCGGC GAGGGCGCGC CGGACCCAGT GCGTCACCTC TCGTCTGATC 180 
CGCCTCCCTC GACGGGCGTC GCTGACAAAA AAATTCAAAC AGAAATTAAC ATTTATGTCA 240 
TTTACACCAA ACCGCATTTG GTTGCAGAAT GCTCAAACGT GTGTTTGAAC AGAGCAAGCA 300 
ACACGTAAAC AGGGATGACA TGCAGTACCC GTAAGAAGGG CCGATTGGCC CACAACAACA 360 
CTGTTCTGCC GAACTGGAGA CCGATGATGA ATATGGACGT GATCAAGAGC TTTACCGAGC 420 
AGATGCAAGG CTTCGCCGCC CCCCTCACCC GCTACAACCA GCTGCTGGCC AGCAACATCG 480 
AACAGCTGAC CCGGTTGCAG CTGGCCTCCG CCAACGCCTA CGCCGAACTG GGCCTCAACC 540 
AGTTGCAGGC CGTGAGCAAG GTGCAGGACA CCCAGAGCCT GGCGGCCCTG GGCACAGTGC 600 
AACTGGAGAC CGCCAGCCAG CTCTCCCGCC AGATGCTGGA TGACATCCAG AAGCTGAGCG 660 
CCCTCGGCCA GCAGTTCAAG GAAGAGCTGG ATGTCCTGAC CGCAGACGGC ATCAAGAAAA 720 
GCACGGGCAA GGCCTGATAA CCCCTGGCTG CCCGTTCGGG CAGCCACATC TCCCCATGAC 780 
TCGACGCTAC GGGCTAGTTC CCGCCTCGGG TGTGGGTGAA GGAGAGCACA TGAGCCAACC 840 
ATCTTATGGC CCGCTGTTCG AGGCCCTGGC CCACTACAAT GACAAGCTGC TGGCCATGGC 900 
CAAGGCCCAG ACAGAGCGCA CCGCCCAGGC GCTGCTGCAG ACCAATCTGG ACGATCTGGG 960 
CCAGGTGCTG GAGCAGGGCA GCCAGCAACC CTGGCAGCTG ATCCAGGCCC AGATGAACTG 1020 
GTGGCAGGAT CAGCTCAAGC TGATGCAGCA CACCCTGCTC AAAAGCGCAG GCCAGCCGAG 1080 
CGAGCCGGTG ATCACCCCGG AGCGCAGCGA TCGCCGCTTC AAGGCCGAGG CCTGGAGCGA 1140 
ACAACCCATC TATGACTACC TCAAGCAGTC CTACCTGCTC ACCGCCAGGC ACCTGCTGGC 1200 
CTCGGTGGAT GCCCTGGAGG GCGTCCCCCA GAAGAGCCGG GAGCGGCTGC GTTTCTTCAC 1260 
CCGCCAGTAC GTCAACGCCA TGGCCCCCAG CAACTTCCTG GCCACCAACC CCGAGCTGCT 1320 
CAAGCTGACC CTGGAGTCCG ACGGCCAGAA CCTGGTGCGC GGACTGGCCC TCTTGGCCGA 1380 
GGATCTGGAG CGCAGCGCCG ATCAGCTCAA CATCCGCCTG ACCGACGAAT CCGCCTTCGA 1440 
GCTCGGGCGG GATCTGGCCC TGACCCCGGG CCGGGTGGTG CAGCGCACCG AGCTCTATGA 1500 
GCTCATTCAG TACAGCCCGA CTACCGAGAC GGTGGGCAAG ACACCTGTGC TGATAGTGCC 1560 
GCCCTTCATC AACAAGTACT ACATCATGGA CATGCGGCCC CAGAACTCCC TGGTCGCCTG 1620 
GCTGGTCGCC CAGGGCCAGA CGGTATTCAT GATCTCCTGG CGCAACCCGG GCGTGGCCCA 1680 
GGCCCAAATC GATCTCGACG ACTACGTGGT GGATGGCGTC ATCGCCGCCC TGGACGGCGT 1740 
GGAGGCGGCC ACCGGCGAGC GGGAGGTGCA CGGCATCGGC TACTGCATCG GCGGCACCGC 1800 
CCTGTCGCTC GCCATGGGCT GGCTGGCGGC GCGGCGCCAG AAGCAGCGGG TGCGCACCGC 1860 
CACCCTGTTC ACTACCCTGC TGGACTTCTC CCAGCCCGGG GAGCTTGGCA TCTTCATCCA 1920 
CGAGCCCATC ATAGCGGCGC TCGAGGCGCA AAATGAGGCC AAGGGCATCA TGGACGGGCG 1980 
CCAGCTGGCG GTCTCCTTCA GCCTGCTGCG GGAGAACAGC CTCTACTGGA ACTACTACAT 2040 
CGACAGCTAC CTCAAGGGTC AGAGCCCGGT GGCCTTCGAT CTGCTGCACT GGAACAGCGA 2100 
CAGCACCAAT GTGGCGGGCA AGACCCACAA CAGCCTGCTG CGCCGTCTCT ACCTGGAGAA 2160 
CCAGCTGGTG AAGGGGGAGC TCAAGATCCG CAACACCCGC ATCGATCTCG GCAAGGTGAA 2220 
GACCCCTGTG CTGCTGGTGT CGGCGGTGGA CGATCACATC GCCCTCTGGC AGGGCACCTG 2280 
GCAGGGCATG AAGCTGTTTG GCGGGGAGCA GCGCTTCCTC CTGGCGGAGT CCGGCCACAT 2340 
CGCCGGCATC ATCAACCCGC CGGCCGCCAA CAAGTACGGC TTCTGGCACA ACGGGGCCGA 2400 
GGCCGAGAGC CCGGAGAGCT GGCTGGCAGG GGCGACGCAC CAGGGCGGCT CCTGGTGGCC 2460 
CGAGATGATG GGCTTTATCC AGAACCGTGA CGAAGGGTCA GAGCCCGTCC CCGCGCGGGT 2520 
CCCGGAGGAA GGGCTGGCCC CCGCCCCCGG CCACTATGTC AAGGTGCGGC TCAACCCCGT 2580 
GTTTGCCTGC CCAACAGAGG AGGACGCCGC ATG AGC GCA CAA TCC CTG GAA GTA 2634 

Met Ser Ala Gin Ser Leu Glu Val 
1 5 

GGC CAG AAG GCC CGT CTC AGC AAG CGG TTC GGG GCG GCG GAG GTA GCC 2682 
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Gly Gin Lys Ala Arg Leu Ser Lys Arg Phe Gly Ala Ala Glu Val Ala 

10 15 20 

GCC TTC GCC GCG CTC TCG GAG GAG TTC AAC CCC CTG CAC CTG GAC CCG 2730 
Ala Phe Ala Ala Leu Ser Glu Asp Phe Asn Pro Leu His Leu Asp Pro 
25 30 35 40 

GCC TTC GCC GCC ACC ACG GCG TTC GAG CGG CCC ATA GTC CAC GGC ATG 2778 
Ala Phe Ala Ala Thr Thr Ala Phe Glu Arg Pro lie Val His Gly Met 

45 50 55 

CTG CTC GCC AGC CTC TTC TCC GGG CTG CTG GGC CAG CAG TTG CCG GGC 2826 
Leu Leu Ala Ser Leu Phe Ser Gly Leu Leu Gly Gin Gin Leu Pro Gly 

60 65 70 

AAG GGG AGC ATC TAT CTG GGT CAA AGC CTC AGC TTC AAG CTG CCG GTC 2874 
Lys Gly Ser lie Tyr Leu Gly Gin Ser Leu Ser Phe Lys Leu Pro Val 

75 80 85 

TTT GTC GGG GAC GAG GTG ACG GCC GAG GTG GAG GTG ACC GCC CTT CGC 2922 
Phe Val Gly Asp Glu Val Thr Ala Glu Val Glu Val Thr Ala Leu Arg 

90 95 100 

GAG GAC AAG CCC ATC GCC ACC CTG ACC ACC CGC ATC TTC ACC CAA GGC 2970 
Glu Asp Lys Pro lie Ala Thr Leu Thr Thr Arg Me Phe Thr Gin Gly 
105 110 115 120 

GGC GCC CTC GCC GTG ACG GGG GAA GCC GTG GTC AAG CTG CCT 3012 
Gly Ala Leu Ala Val Thr Gly Glu Ala Val Val Lys Leu Pro 

125 130 
TAAGCACCGG CGGCACGCAG GCACAATCAG CCCGGCCCCT GCCGGGCTGA TTGTTCTCCC 3072 
CCGCTCCGCT TGCCCCCTTT TTCGGGGCAA TTTGGCCCAG GCCCTTTCCC TGCCCCGCCT 3132 
AACTGCCTAA AATGGCCGCC CTGCCGTGTA GGCATTCATC CAGCTAGAGG AATTC 3187 



[0108 



[0109 



[0110 



] m&m^- = 1 1 

: 2 5 



AGTTCCCGCC TCGGGTGTGG GTGAA 

] mmm^ 1 2 

: 2 5 



GGCATATGCG CTCATGCGGC GTCCT 
] B5*iJS-S§- : 1 3 
: 3 O 



[0111 



[0112 



GCCATATGAG CGCACAATCC CTGGAAGTAG 

] m&m^ : 1 4 

: 3 O 



most : -** 

emom i&co^m (^dn a) 

25 

emo>iih ttxntm (^sdna) 

25 

SUBS : -*fB 

&&\<DMm : te<0&» (^DN A) 

30 

mo>» : -*« 

ktKpv- : mm** 

em^hs (^/&d n a) 



mm : 

CTGGGATCCG CCGGTGCTTA AGGCAGCTTG 
] E*"J#-S§- : 1 5 
: 2 O 
75/1 

em : 



30 



(24) 



10-108682 



Ser Ala Gin Ser Leu Glu Val Gly Gin Lys Ala Arg Leu Ser Lys Arg 

15 10 15 

Phe Gly Ala Ala 
20 

[0 113] iZ^J#-S§- : 1 6 hTKPS?- : tESM* 

iB*ija>«£ : 2 1 mmomrn : *<y*p k 

Met Ser Ala Gin Ser Leu Glu Val Gly Gin Lys Ala Arg Leu Ser Lys 

15 10 15 

Arg Phe Gly Ala Ala 
20 

mmonmuwm [02] sds-tkut^'j^ts k^h«*«©is 
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M 1 



[0 2] 



94 kDa 
67 kDa 


Maw 


43 kDa 




30 kDa 




21.1 kDa 




14.4 kDa 
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//(C 1 2 N 

C 1 2 R 
(C 1 2 N 

C12R 
(C 1 2 P 

C 1 2 R 



MUfE* 



F I 



1/21 

1:05) 

9/88 

1 05) 

7/62 

1:05) 



